Aims-To undertake a prospective, single blind, randomised trial comparing the eYcacy and tolerance of two outpatient colonoscopy bowel preparation regimens. Methods-Patients aged between 18 months and 16 years being admitted for day case colonoscopy were allocated randomly to receive either Picolax (an oral, sugar free powder containing sodium picosulphate 10 mg/sachet with magnesium citrate) and clear fluids or bisacodyl tablets with an unrestricted diet and a phosphate enema just before colonoscopy. Patient compliance, bowel frequency, and associated symptoms were recorded, and the adequacy of the bowel preparation was assessed in a blinded manner. Results-63 of 66 patients completed the trial. Mean age, mean weight, extent of colonoscopy, and distribution of underlying pathology were similar in both groups. Bowel preparation was good or excellent in all of the patients in the Picolax group (n = 32) compared with 22 patients in the bisacodyl/phosphate enema group (n = 31). The latter group experienced more abdominal discomfort during bowel preparation but three of the Picolax group vomited and the lack of solid food distressed some children. Conclusions-All bowel preparation methods have limitations and unpleasant side eVects but the use of Picolax and clear fluids proved superior to bisacodyl tablets and a phosphate enema in children undergoing day case colonoscopy. (Arch Dis Child 1999;80:181-183) 
Colonoscopy is now a relatively routine investigation in children with rectal bleeding and suspected inflammatory bowel disease, and in selected patients with chronic diarrhoea and other abdominal symptoms. Adequate bowel preparation is critical to the success of the examination and a variety of regimens exist. These can be classified broadly into mechanical and pharmacological methods, although many are combinations of both. Traditional mechanical bowel preparation involves whole gut irrigation with large volumes of electrolyte lavage solution; this is very unpleasant for the child, and frequently needs to be administered via a nasogastric tube in hospital. In 1995, Abubakar et al evaluated the use of an outpatient bowel preparation comprising a combination of an unrestricted diet, oral bisacodyl, and a phosphate enema. 1 They assessed 30 children and deemed the bowel preparation to be excellent in 26 children. The purpose of our study was to undertake a prospective, single blind, randomised trial comparing the eYcacy and tolerance of this regimen with our standard outpatient bowel preparation method of Picolax and clear fluids.
Methods
All patients aged between 18 months and 16 years referred to the Leeds General Infirmary between May 1996 and November 1997 for day case colonoscopy were invited to participate in a randomised trial of bowel preparation. Patients undergoing colonoscopy as inpatients or as non-elective procedures were excluded from the study. After informed consent, subjects were allocated randomly to receive one of two preparations, which were administered at home as directed by the paediatric continence nurse (AP). REGIMEN 1 Picolax was given as two oral doses 24 and 18 hours before colonoscopy. During this 24 hour period the patient was allowed no solid food but a liberal intake of clear fluids was encouraged up to three hours before the anaesthetic. Clear fluids included flavoured squashes, "flat" carbonated drinks, ice lollies, fruit jellies, clear soup, and clear stock drinks. Older children were allowed boiled sweets. Picolax dosages varied according to age and weight-a quarter of a sachet times two for those under 2 years of age, a half sachet times two for 2-5 year olds, one sachet and a half sachet for 5-10 year olds, and one sachet times two in those older than 10 years. Picolax is a proprietary name (Ferring Pharmaceuticals Limited, Middlesex, UK) for an oral, sugar free powder containing sodium picosulphate 10 mg/sachet with magnesium citrate. REGIMEN 2 Bisacodyl tablets and a phosphate enema were administered as described by Abubakar et al. 1 With this preparation, patients were allowed an unrestricted diet up until six hours before anaesthesia and clear fluids until three hours before. For 1-5 year olds, bisacodyl (Dulcolax; Boehringer Ingelheim, Berkshire, UK) 5 mg was given each morning for two days before the endoscopy and half a Fletcher's enema (64 ml) was given on the morning of colonoscopy at least one hour before the procedure. For children aged over 5 years, bisacodyl 10 mg in the morning was given for two days before and a complete Fletcher's phosphate enema (128 ml) was given on the morning of colonoscopy at least one hour before the procedure. Younger children were given the tablet disguised in a spoonful of yoghurt, jam, or cereal.
COLONOSCOPY
Although not actually necessary during this study, it is our practise to discontinue oral iron preparations one week before colonoscopy. Participating patients were allocated randomly to each preparation using a sealed envelope system. A diary detailing the patient's compliance with medication, bowel actions, associated symptoms and any soiling episodes was completed by child and parent. On the day of admission to the day care unit, parent and child were interviewed by the continence nurse using a structured questionnaire, and the bowel preparation diary was collected.
All colonoscopies were carried out under general anaesthesia by a single operator (MDS) using a paediatric fibreoptic colonoscope (Olympus PCF 20) and mucosal grasp biopsies were taken routinely at multiple sites from the distal ileum to the rectum. Antibiotic prophylaxis was given to children with congenital heart lesions and immunosuppressed patients. The adequacy of bowel preparation was assessed as follows with the endoscopist completely blind to the method of bowel preparation: grade 1, poor preparation; grade 2, good preparation, small amounts of faecal material in scattered locations removable by suctioning and not preventing satisfactory visualisation of bowel mucosa; grade 3, excellent preparation, no faecal material. Relevant clinical and demographic details were also recorded.
Local research ethics committee approval was obtained. Parents (and patients older than 5-6 years) were provided with both verbal and written information about our study. The trial generated no conflict of interest.
STATISTICAL ANALYSIS
Statistical analysis was by conventional parametric statistics for normally distributed data and by 2 for comparison of bowel preparation scores.
Results
During the study period, a total of 90 children were referred for colonoscopy to the Leeds General Infirmary. Fifteen were admitted to hospital and, therefore, did not meet the day case trial entry criterion, one was outside the specified age range, and four required only limited left colonic examinations not requiring full bowel preparation. Of the 70 children eligible for the study, 66 were invited to participate in the trial, all of whom were recruited. Sixty three children (34 boys, 29 girls) completed the trial; three cancelled and rescheduled their investigation for reasons unrelated to bowel preparation and they were excluded from further analysis. One patient who was randomised to the bisacodyl group subsequently expressed a preference for Picolax bowel preparation and was analysed in the bisacodyl group on an intention to treat basis.
There were 31 patients randomised to the bisacodyl group and 32 to the Picolax group. Colonoscopic diagnostic categories were distributed similarly in both groups and included inflammatory bowel disease (n = 13); colonic polyps (n = 8), two of which were removed by snare polypectomy; allergic colitis (n = 6); and miscellaneous pathology (n = 8), including vascular, lymphoid, and infective conditions. There was no significant pathology (apart from threadworm and anal pathology) in 28 cases. Owing to an administrative error, 14 of the 28 patients older than 5 years in the bisacodyl group received only half a phosphate enema instead of a whole one; the remainder received their correct medication. However, because the bowel preparation scores were actually slightly better in this subset (mean grade 2.07 v 1.82) they have been retained for comparison with the Picolax group. Table 1 gives the bowel preparation results.
TOLERANCE/SIDE EFFECTS Table 2 details the acceptability of the bowel preparation methods. Distress in the child was assessed subjectively by the parent.
Discussion
Bowel preparation is a critical part of successful colonoscopy and in the evaluation of such regimens it is important to consider both the cleanliness of the colon and the acceptability to the child. A variety of diVerent methods have been used in paediatric colonoscopy (table 3) but there have been few randomised trials. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] A recent study attempted to evaluate 22 diVerent combinations of laxatives, lavage solutions, suppositories, and enemas in 52 patients! 12 Picolax has been used successfully before in conjunction with senna syrup and no major complications were reported, although these authors used a second dose three hours before the endoscopy. 7 Bowel cleansing was deemed to have been unsatisfactory in only 5% of examinations. In contrast, regimens based on oral sodium phosphate solution or polyethylene glycol electrolyte lavage usually achieve good to excellent bowel preparation in only 70-80% of cases. 4 5 In our trial, the results of home bowel preparation with a bisacodyl/phosphate enema regimen were comparable with those reported previously by Abubakar et al. 1 Patients were of similar age and disease distribution and the frequency of recorded bowel actions was also equivalent (a mean of 10.4 bowel actions in 48 hours compared with 4.9 in 24 hours). However, using the same scoring system, Abubakar and colleagues considered the bowel preparation to be good or excellent in all their patients whereas this was the case in only 22 of 31 patients in our trial. The use of half a phosphate enema instead of a whole one in some patients is clearly not the cause of this diVerence because the bowel preparation scores were slightly better in the former patients. The explanation may be related partly to the fact that in their study, colonoscopies were only as far as the ascending colon or caecum, whereas 81% of our cases underwent ileoscopy; it was apparent in retrospect that many of the poor bowel preparations in the bisacodyl group were related to relatively large amounts of faecal material in the right colon in the presence of a clean left colon.
In our trial, Picolax produced significantly better bowel preparation for colonoscopy (all good or excellent) than the bisacodyl/phosphate enema regimen (22 of 31 good or excellent). This was achieved with significantly less abdominal discomfort but three children vomited, mostly when drinking the medicine. Judicious flavouring and chilling might help to improve the palatability of the medication. There were similar levels of distress in both groups caused by lack of solid food and the use of an enema, respectively. It was also noted that children undergoing preparation with the bisacodyl/ phosphate enema regimen tended to take two days oV school for bowel preparation (in addition to the day case admission), whereas those having Picolax needed only one. This is especially important in those children with inflammatory bowel disease who might need repeated examinations. Although not required during this trial, on rare occasions we have found it necessary to give a patient intravenous fluid at the time of their colonoscopy if they appeared dehydrated and this might be more likely with Picolax because it produces more rapid colon cleansing. While we recommend Picolax for bowel preparation before total colonoscopy in children, the bisacodyl/ phosphate enema regimen might have a useful role in selected patients requiring more limited examinations.
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